ABSTRACT INTRODUCTION: Type 2 diabetes is a metabolic disorder and as such should affect the components of body composition of diabetics. The changes it induces in patients complement the anthropological characteristics of this disease. The AIM of the present study was to assess the effect type 2 diabetes has on some of the body composition components in male diabetics. MATERIAL AND METHODS: The study included 169 male patients with type 2 diabetes. All patients (ethnical Bulgarian) were allocated into two age groups: group 1 -patients aged 40-60 years and group 2 -patients aged 61-80 years. Direct measurements of parameters were performed with a Tanita body composition analyser. The bioimpedance parameters we measured were body fat percentage (%BF), total body water percentage (%ТВW), muscle mass (ММ), bone mass (BМ), and visceral fat (VF). The derived parameters were total body fat (ТBF) (kg), active body mass (АBМ) (kg), active body mass percentage. RESULTS: Body composition of male diabetics aged 40-60 years: %BF, VF and TBF were statistically signifi cantly higher in diabetics than in healthy controls. Body composition of male diabetic patients aged 61-80 years: BM and VF were signifi cantly higher in diabetic patients than in controls. %BF and MM did not have a high statistical signifi cance. Interage comparison of body composition in male diabetics: we found that %BF, %TBW, MM and BM tend to be higher in 40-60-year-olds. Visceral fat was increased in the 61-80-yearolds, the difference reaching high statistical signifi cance. CONCLUSION: Bioimpedance analysis (BIA) of body composition showed the total body fat in male diabetics of both age groups to be greater than that in controls. TBF was greater in the younger age group at the expense of the subcutaneous fat, while in the more elderly patients it was the visceral fat that was increased, which makes their body composition correlate rather adversely with the prognosis, course and outcome of the disease. The relative percentage of active body mass was greater in the healthy individuals than in diabetic patients. This parameter was higher in the younger age group of diabetic patients than in the more elderly patients; this fi nding is probably due to the longer duration of the disease and also to aging changes such as osteoporosis, muscle atrophy and decreased quantities of body water.
INTRODUCTION
Diabetes mellitus is a metabolic disorder associated with impairment of body metabolism. Its social signifi cance has been increasingly on the rise over the past years because of the rapidly growing number of individuals affected by the disease that can cause disability and shorten life expectancy. The World Health Organization research has estimated that the number of people with diabetes all over the world will double by 2025.
All these makes researchers greatly interested in unravelling the etiology and pathogenesis of the disease, fi nding proper treatment and making accurate prognosis of this disorder. The anthropological status of diabetic patients is, however, not in the focus of researchers' interest or not even set as an aim in their investigations. It could help a lot in building proper prophylaxis of this disease, especially in making accurate prognosis for the diseases' course and outcome; it could do much to Recent development in modern anthropology is bioelectrical impedance measurements used to determine the individuals' body composition. The data obtained with this method are characterised with high reliability.
Human body stores fat in two places -in the abdomen (centrally, abdominally or viscerally) and fat under the skin (peripherally). The fat accumulated in the viscera is generally thought to be a stronger factor causing type 2 diabetes. [1] [2] [3] [4] Abdominal fat accumulation is more closely associated with type 2 diabetes than general obesity is because visceral fat is more active metabolically and more potent inducer of insulin resistance. When obesity becomes general it is the regional fat distribution that becomes the major factor for inducing insulin resistance and glucose homeostasis disturbance. 5 The AIM of the present study was to determine body composition of type 2 diabetic male patients and the resulting changes associated with their age.
MATERIALS
The body composition was assessed of 169 men diagnosed with type 2 diabetes recruited at random from the patients in the clinics and endocrinology divisions. The inclusion criteria were: ethnical Bulgarians, having the condition for at least four years and medically compensated status at the time of investigation.
The patients were divided into two age groups: -Group 1: 58 patients, 40-60-year-olds (mean age 52.05 years, SEM ± 0.73); -Group 2: 111 patients aged 61-80 years (mean age 68.02, SEM ± 0.53). Body composition was also determined in a control group of male individuals. The inclusion criteria here were: the subjects should be ethnical Bulgarians without diabetes or any other metabolic disorder. The controls were randomly selected from a nursing home and several surgery clinics. They were allocated into two groups, matching the groups of diabetic patients: -Group 1: aged 40-60 years -a total of 40 patients with mean age of 49.06 years (SE ± 0.98); -Group 2: aged 61-80 years -a total of 40 patients with mean age of 69.03 (SE ± 0.91).
METHODS
Body composition was assessed using bioelectrical impedance analysis performed on a Tanita body composition analyser (BC-532), utilising a special computer program. STATISTICAL ANALYSIS Data were analysed using descriptive statistics methods using SPSS.11 and INSTAT programs. Statistical analyses used: Analysis of variance: the following variables were computed: the arithmetic mean (the mean), the mean standard deviation (SD), the standard error of the mean (SEМ), coeffi cient of variation (%V). The Student t-test was used to compare the means. Differences were considered signifi cant at four steps: high, at Р ≤ 0.001, moderate, at Р ≤ 0.01, low, at Р ≤ 0.05 and no signifi cance at Р > 0.05.
Rank analysis was used to eliminate the most discrepant quantitative data.
RESULTS

BODY COMPOSITION OF MALE DIABETIC PATIENTS AGED 40-60 YEARS
Using the BIA monitor we obtained the following data for the body composition of diabetics and controls ( Table 1) .
The body fat percentage (%BF), giving the rela- tive percentage of fat connective tissue in human body, was signifi cantly higher in diabetic patients than in controls. The difference was highly signifi cant (P < 0.001).
The total body water percentage (%ТВW) is the total amount of fl uid in a person's body expressed as a percentage of their total weight. We found it to be higher in controls the difference failing to reach statistical signifi cance (P > 0.05).
The muscle mass (ММ) and bone mass (BМ) compose the fat free mass in the human body given in kg, called also active body mass (АВМ). These variables were found to be higher in diabetics than in controls but the difference did not reach statistical signifi cance (P > 0.05).
The visceral fat (VF) is the amount of fat tissue in the abdominal cavity measured in kg. It was higher in diabetics than in controls the difference in the means reaching high statistical signifi cance (P < 0.001).
The derived variables computed from these complement the status of body composition of diabetics and controls aged 40-60 years ( Table 2) . Total body fat (TBF) in diabetic patients was significantly greater than that in controls (P < 0.001). The active body mass (АBМ) of diabetics was roughly equal to that of controls (P > 0.05). The relative percentage of AВМ was signifi cantly higher in the control group than in diabetic patients (P < 0.001). Table 3 presents the body composition components of diabetics and controls.
BODY COMPOSITION OF MALE DIABETIC PATIENTS AGED 61-80 YEARS
%ВF and ММ were signifi cantly higher in the diabetics than in controls, the difference being moderately significant (P < 0.01). %ТВW was higher in the controls than in diabetics with low statistical signifi cance (P > 0.05). The BM and VF constituents of body composition were signifi cantly higher in the diabetics than in controls, the difference reaching high statistical signifi cance (P < 0.001).
As shown in Table 4 , TBF and ABM are higher in diabetic patients. But the relative percentage of ABM in the controls was higher than that in diabetics.
INTER-AGE COMPARISON OF BODY COMPOSITION IN MALE
DIABETICS
The comparison of the two age groups (Tables 5,  6 ) showed that %TBW, MM, and BM tend to be higher in the 40-60-year-olds.
The body fat percentage was higher in the 40-60-year group than in the other group (61-80 years old), the difference reaching low statistical signifi cance (P > 0.05). In the younger age group, the body fat was a third of the body composition, while in the more elderly patients it was a quarter of it.
Visceral fat was greater in the 61-80-year age group, the difference being highly statistically signifi cant (P < 0.001). Thus the total body fat in 40-60-year-old diabetic patients was increased at the expense of the subcutaneous fat, while in the more elderly patients (61-80 years) it was more at the expense of the visceral connective fat tissue. This suggests that body composition in the more elderly patients poses a greater risk for inducing type 2 diabetes than it does in the younger 40-60 year-olds.
ABM was nearly identical in the two age groups. About 70% of body composition in these patients was active body mass.
DISCUSSION
Analysis of the basic variables and the derived parameters show that the body fat in diabetic patients is greater than that in the controls, the difference reaching high signifi cance. It has been reported in literature that the regional distribution of fat tissue in type 2 diabetics presents with characteristic pattern -it tends to be more in the trunk and less in the legs in contrast to controls. 6,7 Heshka et al. 7 reported that diabetics had less total body fat than healthy controls. Visceral fat amount, which is statistically signifi cantly increased in diabetics, is highly indicative: it is considered to be a strong predictor of the progression and severity of type 2 diabetes. 4, 8, 9 This parameters makes an assessment 7 stress the characteristic distribution of this fat free mass in diabetic patients -fat tends to be more in the trunk and less in the legs in contrast to the healthy controls. The parameter %АВМ is especially indicative: it is higher in the controls than in diabetics, the difference reaching high signifi cance. Therefore diabetic patients have greater body weight than controls because their body fat is greater, not their active body mass. The parameter %TBW was higher in controls having low statistical signifi cance in the 61-80-year age group and tending to be high in the 40-60-year age group. Using BIA, Di Mauro et al. 13 demonstrated that diabetics had less extracellular fl uid than non-diabetics. Body composition components were affected by insulin therapy of diabetic patients but insulin therapy had no effect on total body water which remained unchanged. Body composition was affected by the fl uctuations of body hydration. 14 The bone mass was higher in diabetics than in controls: it had low statistical signifi cance in the age group of 61-80 years while in the other age group it was high but failed to reach statistical signifi cance. Strotmeyer et al 15 also reported higher bone mass in diabetic patients compared with that of non-diabetics.
The inter-age comparison of body composition's fat component showed that it was more unfavourable for the progression of type 2 diabetes in the group of 61-80-year-olds compared with the age group of 40-60 years. The non-fat components of body composition had nearly equal levels in both age groups.
CONCLUSIONS
Bioimpedance analysis (BIA) of body composition showed the total body fat in male diabetics of both age groups to be greater than that in controls. TBF was greater in the younger age group at the expense of the subcutaneous fat, while in the more elderly patients it was the visceral fat that was increased, which makes their body composition correlate rather adversely with the prognosis, course and outcome of the disease.
The relative percentage of active body mass is higher in healthy individuals than in diabetic patients. This parameter was higher in the younger age group of diabetic patients than in the more elderly patients, which is most likely due to the longer duration of the disease and also to aging changes such as osteoporosis, muscle atrophy and decreased quantities of body water.
